Alteration of respiration capacity and transcript accumulation level of alternative oxidase genes in necrosis lines of common wheat.
Mitochondrial alternative oxidase (AOX) is the terminal oxidase responsible for cyanide-insensitive and salicylhydroxamic acid-sensitive respiration in plants. AOX is a key enzyme of the alternative respiration pathway. To study the effects of necrotic cell death on the mitochondrial function, production of reactive oxygen species (ROS), respiration capacities and accumulation patterns of mitochondria-targeted protein-encoding gene transcripts were compared between wild-type, lesion-mimic mutant and hybrid necrosis wheat plants. Around cells with the necrosis symptom, ROS accumulated abundantly in the intercellular spaces. The ratio of the alternative pathway to the cytochrome pathway was markedly enhanced in the necrotic leaves. Transcripts of a wheat AOX gene, Waox1a, were more abundant in a novel lesion-mimic mutant of common wheat than in the wild-type plants. An increased level of the Waox1a transcripts was also observed in hybrid plants containing Ne1 and Ne2 genes. These results indicated that an increase of the wheat AOX transcript level resulted in enhancement of respiration capacity of the alternative pathway in the necrotic cells.